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(57) [gift] WiaWJB/BojEflijBSStiO 

[nil] 75x+v?mmtoyu~j*&&n>7 i ) 

1 2±<7)ASt££*f IX hft 6 tt-fh Xolz 

v vx-fcivy i o jMt^ , fa^mm^t. 
<vx\ umtLimmizti^x , ififflftwit: 
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imm i ) %v-j±**«mthmi.<mmt , 
[ it 3 1 ti^js i xi 1 2 izim^m^jtmrnz 

&^X, 

im%m4 ] mat® i x(± 2 iciem^^^iE^ffin 
ts^x. 

[ 6 ] ii^js i *> a> 4 «^-m*»-afc:iE«^) 
*rc» I. i b mm t -ti &&&&m . 

m«m tzb zm®b-tz>%&%£3ffi.. 

[000 1 ] 

st L±&jm&3sm-i> rz#><Dff?7&&mw<zm-? s . 

[0002] 



b<rt9ffi£Mrt\ vc-ffl Witt U~Vip h ofttf-A 

*m$ixmm&i^mtfcizmttL. z<m%& 

[ o o o 3 ] d i-c. 9Jm*j»#£SaWfrr 

mm*?. mmfom?i,zmh®mi£zmmitt 
hz\btf>mxhh. LfrLKtfk.iEmmmFFx 
immm?mm±.mm(£<ommizi^ m. 

[ooo4] *z\x\ zoisim&zfm-r&tzMz, % 

W&Wtteth Z b tfftbtiX v . i 0 H*Wfctt, 

m^^fj^bmm^mm^mm-f^-tx a tcflntd 

%<%^m:2mz^hZbWftbh.X^tz. 
[0005] 

I IWSSi L J: o b t & MM] L*> Ltci? 4> , ±j£<7) 

[0006] i: Jfi^s rv yfnmmit&v 

±l£fil^^7^7r-f^S-5 0% 

[ o o o 7 ] ; zx\ m*s7v yfmizii^ mmo 

v^l), %^X. Ztib<rm&Umzi:t)±Ml?yx*l-», 

-i-'m±wiiLW?fttf±t&b\^fflm)!itffo'>fz. z 

hZb ZMM L . ±j&<n-mz-m%&m.*^&th 
mmza^xit. ^n^Mimtfrn^zz. o-rtix< 

hZbbtchVX, «[«Wfcaj*§jt40J*ai*±fc:*J 
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Z.kk%&. 

[00 08] *«Hg«, JJB^)RII&SWi»T 

xmmmmixh. mmm^v-^z^m 

[00 09] 

K«9k<!03l6iS*«^r tut !✓ yXtfA*^ 

[ooio] m$m i KiaRoJHBwfpfflcimr. % 
[oo 1 1 ] zcotz. %mm<wmtt. 3tet*-A# 

[ 0 0 1 2 ] J:oT. *;U^aUttS:fia#"f 4M*3&*g¥ 

wmimitrz z t m^x\ mm^titzmiz 

l 0 0 1 3 ] ifc. ffi(6]^3E $ ftfifcfcflWditafcf gb&> 

%Mtfwmztix ^&<?>x\ mffitMm±.izt5^x±m 
%m.<mt n^imm--mzimfh zttfx-% % 

[0014] ±e«witj!«fc«fcftt, mxmiz 
tmnwm. mxmiizim^^&mwiztj^ 
x. mmt^mmi. mi%M3.-v hitmt&t 
tuz. mm&%^mmm-&mfttz®%ztix 

[0015] m&2fc^<vmn#miz£ta£. m 
imiizminftwnftmizMz.x. % 

&w.mzwMztix^&. 
[ooi6] z<r>t^ xtuymttf. 
wmtxh &<7)x\ tmwwmitmz x<o$mix 



[0017] ±£0mm&mfct&i&>£. mm3£ 

mfa^z&vhmttfa&mw&mmzfybb ix 
mwmzmmti wmmm? mmmmi-xh t 

[ooi8] mm3 izw&<rm\<wmi,z xtm . m 

mts ^-^(o^RvmfoM&izmt&j&iEtjmtz 
mm&mM*<¥<bt Lxmmmz®mt$>%mmm? 

co o i 9 ] Xr>x. Mto%&Ftm>mttx% . ^ 

it^4fcIEKO»UWi, fS*«lX{±2tc|Bm 

[0020] m~m4 hzwkm^^mzxmf. n 

[0021 ] X~oX, Mffl?aE#K£flSB&ttU to, 
ffi^ Mfc-f S Z T'S 6 . ±iBOfSiI£ HRfcf 4fc 

mts -Kmztvt: Kivymx-h h x o mtf&ti 

[0022] m%® 5 izimnftwcmmiz x tut. m 
sRif i 4<n\^titi^mz%mvw%^m\,zmz. 
x. *)v?mt\t.. -fafrnztittfrymtztix 
^&cr>x\ Kiiymtzmt&mfttfmmmizx 
o m ix hm&<nmms&<nmm\miftih z. t 

m.*m^m%i\h%x-wimi l z^x mm 

[0023] imnmrnzMm-ztzMz. mxmiz 
WBrtsmt , msm iK4<ot ^-mt^-mzimn 
^^mmza^x. miit^yma. &mizx o 

[0024] ift&B6 t=B«»«"!B^fflfc ifttf . if 

nt%tix^h<7)x\ *juymzm?&mm s mx 
umm&izx *)$tBix i>mL<rmumm<mm. 
mwttih zttf%< , a»<3#t*-Atf>**<03fewi 
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[ 0 0 2 5 ] JtBaaM*»i*1-*fc*>fc. ft*H7(c 

im^ma. tmm i 6 wvfaa^-JictEi&o 
i^s^#«cw— mm£KMFF<m 

[0026] fi*3S7 tEttOj»»5)ftEfflt iiltf , shf 
1 6 »v^*v-«fc:gEtt^<!B^ffltllDi. 

[0027] j;-?T, «a<o3Ch*-^co3iawa^tiaw 

[00 28] 

[mmmmm mz. xmtw&mmtii 
( i ) mumn. 

f&t 68Sl<A|IJfc^ilfc:-3^T. EllBSEI5fcfflvvc 
WWi, 

[ o o 2 9 ] . n$g i am 3 at* smn^xat 
v&wzmm Ltzw, i mmmt ixnrv y 

*s, 01 (4. 3^e*-*^&aj*safc®«fflf*%s 

3i i As 3 at* 5 7 fciEacof^^jgffl LJtn^ 

[ 0 0 3 0 ] H 1 \zm 4 3 13. ^jtaSSBStt, g 
4*«S(t£>afc«*i: LTCD71/-A 1 b. %m3--v 
h2b. S«UyX3aV3 ' fc , fflffiJ^S^Si: LT 

mmi6bi,z£m&ztix^i. 

[003 1] 4fc. «^--yh2(i, SBfcfg? (3fc 

is) t Lx<mm^]y—fbmf6' t. t-h^y? 

7RX/7' k, £«8atf8' k, 3!M-*UyX9 

at>'9' frjvymbixwyxxjuyiob, 
mmi lam r fccfcoaMssa-cv**. 

Lau'L' fcaat-rs. 

[0032] JEfc. fifflftl 2(4. *fl|lWF13k, 

[00 3 3] 7\/-2*Uzm%.ZtlX\>->l%M3-~v h 
2^c£^fcaS¥Stt^--f6at*6 , (4. aybTa-^ 

&frk&xztitzmiiizm^xmmfflztit:%t'- 
ALat/L- ^ok#, *##u-ir6a 

V6' i$*n?timfm<r)t-h>>y?7%.v7' bb 
hizisyx-jvuyi oizmmztixtso . m&^yx* 



[0034 j 4fc. ^#«c^-if6a^6' *»4>aats 
wath-ALavL 1 (4. mi iatn r 
X3%*vyx*)vy\ ot.zmg.ztix^zzox—n' 

yXlz±^X¥ft%%%bZtitzff)t>im<r)mft&l 2 

izmxttimtiz. w,z. aKt-ALavL 1 ofts* 

**. flWHSl 2±cOBS|M-C'$)l)3feffil6lS r F 1 3£4"k 
kLTfvl/^0£j£LT3fcffiftim 3(;:Att"f &4 
aci^yXtf/i^i oa^fi£$a-C^S. ifc. [3lB# 
m^yXt^VlOli. (IftSSl 2£4 9ilfa^ 

SEsn^aKt-ALavL' j&E/mkmmriim 

IZWrnnlZtSftl K -y h*£fc*tt5Lfcffi5ttf>t 

S:toTRif^S5tft5(CBl|t$itS J: a (~^j£$a 
TV**. i^)J5f£^e«yf-(4, H-yh«?«3 0 0 
dpi (Dot Per Inch) (CTKIlfcfT 0*§£(3(4. i^8 
5//mk£*u K<y h®£6 0 0dp iTf£&£frd*§ 
£■(=(4. i&4 3,umfc$ai>. 
[0035] «l- y h 2j&»£HiSt§afcttt*-AL 

atA'L* (4. i-^hfteitfLLxxffifamTi 3iz}ja 
i . mmmm? 1 3 t-atts as z 1 1 J: o !S3fe* 

5<0*mteifimsa4. JtflimS^l 3(4, 

mmn 1 4 ois^c j: o aat* 5 ±o^jUS(;mj:5 l 

at^L- (4, fflafcf-^hfl5**tftrufe**0ifc^ 

1 2fc*$tt*ftflM*F 1 3atxirajigi5i 4<vmi,zi 
^xmmtz. 

[0036] ffll^H 1 2 (14 oT«fo*£3afc#tf- 
ALaVL' (4. tt«UyX3at/3' Ciotif? 
a. 7 1/- A 1 (3|g(t t>tltl& 4 3&»/»j8** 5 (C.BgSt$ 

(wS^<w^{i57j* i iBii§aa. i^k#. -0^^e 

?aaifc ^t-ALai/L' (4ast$5-i 5Zft 
ix7*h?4t- mm 1 6 (cAStr •§> 4 a (cflm 
mi2iz&ifhmfamm%.ztix^&. Mi. -@ 

izbiz±r). Mft&i 2 t,zmz m&mmzm^x 
s m%tm&fmzmMizm%-t& :tci^ jsqk* 5 jl 

[00 37] ^-com. £*M83fctt5fc*tLT, f»SK 

5 mmtizmmim^ta^mimznmit: 
lrx/l' tc4 vimmmztitz&Mz h 

S-fr, ^a$rBir^cOffliK(3!lS^-ri»C:i:(c4 0±iem$g 
izMmLtzm^tHMm^tLh Zbb%&. 

[0038] zzx\ %cm5±.izm&m&iz^x 
mzm^xffitti. ii2(ciD^T, 

A, . A 2 , A 3 --C*$a4ltt«bWet*-AL<^lE 
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tt»c*fiEU flr^B, . b 2 . b 3 -"em$tiim& 

[0039] 02 fcqrf J: 0 fc, 3fct*-ALRtf L ' 
li. f-^bft«t#r«r*BIHDtfl!Wcfia*Uoofli|ti 
*1 2<Ofi||6l^Efc:J:0ia8e*5±*23>KO^B» (01 
• ta s A, fcB, , A 2 kB 2 , A 3 kB 3 -) *B«r 

^<c:kk&4. £tf>k*. Sa^Stiffij&aauS-CH 

HKfcjeKLoo. H2£fclvtJ^TK/&3flfr5± 
*j£*t4. ifc. 3fct'-AL&tfL' <^^SI5H (H 
2fcfc»t4--tf)?aa&<0£$) fcOWtli, JS0fcK5fc: 

[0 04 0] Hfc, jtS+fctJttfcftt-ALatfL' 
D=fX6 ( rad) 

kftO, SSJif = 1 50mm. 5 = 0. 2rad(=J!) 
11°) g*fc§*Utf)T\ i<0*^fcli. SHDJ23 
Ommk^l). 

[0041] ifc. 3^tA-^36»^(Ofl|f8fcS'^< 

tt, -0^*>*fc±S**>7 * *- K«aj» 1 6 
4*-H*iaj#l 6fcAf*L£^ Sy^*>^<0*ij&ii# 

ma^rait^wi- ^ ; k £ j o , t&v #j«nsK 

( a) \iVy%*)Vy\ 0<7){!IBqII£^U H3 (b) 
IM3 (a) {efctf 4«-a' BnB0£*l/C^4. 
[0 04 3] BI3fc5ttJ:dfc:. OttT 

6' tft-bisyfiRtf'l' ttUz%mztix®%. 

SSHlf 1 0' k 1 0" «03rtftfl*#. HfilEcOf-^ 
Kf$<?k&4«fc3k:j£MS*lT^4. U>X*)\s 
l 0 (cli, 7 u-A l CH^-f htdtxn^i/K 1 7 ' 

7" *itt^t^s. 

[0044] £<9UyX;fc;^10#77l'$-*'>A"C 



&4£ k £ J: 0 . »*>4>^#iD;boT t> V>X*)i> 
ri0(i{J^k'£ffi*L&vv7)-C\ HOWfU:¥#* 

f 6 k 6 ' 0*WWWff*«i*<i4i k**&V\ 
[ 0 0 4 5 ] P yX*;l/^' 1 0^cO*#«cU-if 
6&tf6' <9lI£;fracfcO^Tll4£ffl^Tp|fr4. 

H4^-rj:3{^ ^#«cix— v erne • (4. 
vynmi' ifmmws' *itix®m*&t 

tTOllIS^>''18SlA'18' HZi.*)WXibivyi 0 

<os«asi o' am o" (cHjes*iTv^. <rok 
o^Kii^^yr?^! 9&tn 9' £ii 

I/O*. ififciO, f6W6' 

*oitgffii o' avi o" i3W^®rt-c-^tt$-tt4 

ik^<t0ffifiiSIS2:ffo-c*^t-h^y^7^ 

7' zwx*)vy\ o^@^-ri)Ck* i t-#4, ceo 

iW*fcfr*>*U f^b£0^jgftft5±?coe-y^P 

fcRLTti^Ur^xxftl 9fttfl 9' KiO.** 
tow- !f6&tf6' <0lS3e»<^:§§kU>X*;^l 
0«01M¥#*U— r 6X1X6" * { ^A5*l4^iS@ 
Tft* 4 iMT9IIBntrt 4 . i it , 3Kt'- 

HSS*iTV>4MI8ll l&tf 1 1 ' ziM&mms—f 

6Mf6' *^A5*^45vl*I&^t'-AL&l>'L , <0* 
Wrtrfofc:*5>f H$*4<rkfcJ: OISSL. -ewf^ H 
IBWaBW-CUyX^^l 0k*WBl l&tfl 1 ' k 

zwfcth z. k fc j: o . nasa^«5e{a«<o3aft^i»<' 

^k^t'#4„ 

[0046] ^(3. Mm 1 2 &^fi!c^4^iif6]Si i 1 

3atxig»gpi4^ov^T, assfflv^KBft*. 0 

-ftix?m8t2 3ti t 3&fZtix^&. ztii>. mt2 
0 s ^-*as 2 1 at/ 2 2 mix fc*r»at 2 3 «4#-<7)*e^ 
xsttzx-yxmL^nxts*). tit. ztibwmt* 

ythVVfyyi aiXx 7 3- y 7cotfffi*mPfl IXB 
I&§ti4. ddT, IfeBaHRk LTJi. «i»f. JI$* { 
5 x 1 0-5 mgJgc07j< H H B S^^fflnrtg-C'$,4 . 

f**f 2 0 tei^-f l t sfiarci44v » . 

[0047] ttz, *JW}U2 3 tUi3tt*-A LSfA'L ' 
*R«^*RSMl24k, mm&coa'()W*?->2 5 

ifiy *hvv??7 4 atxx - y f - yyvttwzmm lx 
B&Lztix^h. znmm2 4<?)mmmmi. mm 

^(3. 3tt'-AL&tXL' <?)^coi/4g^k$ii 

4. ±aarrrsw«*a2 i&tX2 2tti, -e 
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em/ 2i #m htix a o , ±mm y - m 2 1 c 

2 8#Sttfc*vo*S. fcfc, ±a*U:l*tf2 1, y<* 
$2 1 &tf 2 2 , ^TS&gP2 3 , Rftf«2 AW=H)V* 

?-v2 5<mmmo^x\t, mm. mtmo- 

5 7 0 5 2-9^«te*SVvC4WarCib*<0"t\ MOtfc 
[ 0 0 4 8 ] ifc, mm® 1 4 1 LTfi. flitf, 

SKW^jflv^n. Brje<o-«AMTA«ff?&iiriii»2 

3fc»LTEIUlrt-SJ:at»)S§ii4. JMc. 3fefl||ffl3g 

1 3 AtfiBttS 1 4 coSjf^^o^TiiBB-tS . 
[0049] flMffll 2t*SV^tt, 05(CSrf«jSSr 
#tl.3fefill*F^l 3<9rM/l^-y2 5£!»g|Sl 

4fci 0 w*s<i4^ 7*«#+kkbu y- h« 

2 6 Atf 2 7 Mtf£xA> >v\'H2 8 Srtf LT 3 <f /Uvt* 
-y 2 5 t«S£*«Eti k t= J: 0 . T«r»»2 3 #±SHSl 
tfT»W«*tf 2 1 RV2 2 %mt lXffl5lZXfilX'ifi 

■r&rtifcijESWtcffiajBirf *lt. t»i$2 3** 

[ 0 0 5 0 ] &*> . m 1 fc^T3l6^3feSaS!Sco*&tc 
h'-jUL&VL' cO^EKffl^l 1 0*k=Sr6J:-3K 
[ 0 0 5 1 ] & fc. «|»|f| 1 2 1 LT±^IESSffi«I 

[0052] -WL<?WfoV>XX'\t, yt\z-j±<r>uyx 
r = f X t a n/9 •••(!) 

%m®w$>&. zotz. fixmuyxeym&mm 

[0053] L*>L&#'^ jEKSd^fSftfiiffl*? 

-fccoi&muyxzm^&bmz. -simm-c^w 
c 0 0 5 4 ] *m$mm<7>£ 0 1. 

( 1 ) fctiVvt. 
r=f Xarcs in/3 

^mm^tt^m\yyX3 (z,<mam\syx&F7 



-Wfyeuyxt^o. )tfft\.^tih. 
[0055] fcUJKH Lfc J: 3 fc.* 1 HftJBSRtftfB? 

1 0 Zffi$-f&77X* y ?il»7l/-A 1 frl^X 

fill*I5tS$*lfcfttfll|*d»l 2^{il8tS<l43fct* 
[00 56]ta!o-C, ftt'-AL&tfL' <D!85fcfls5± 

4. i^, oiift«$<ifcafcfiiifi]*si2*»taj»$*L 

*flll*I*?- 1 3 OSijjlJSS:^ h Z. b tc < 7mW£Z 

[ 0 0 5 7 ] Et, ffifSjH 1 2*»jESaaB«rf 4/J^<7) 
^^^1 3l,z£*)ffitfLZtlXU&<7)X\ Jte^j^BI 

znix^mfois-'? erne' mwmmm* x 0 

±»t yf-P 2:^35 ■ iHfflrtS <I fc *^rtgk =QrS . 

it^<^ 1 m 2 mzATis. 7 fcBtt<o3SMHt*r 

4. 

[0058] ±^C0^ 1 laBBSRfclfeV^tt . Sl^S 1 

2*mMMm&mm : ?$:%^xffi®,iw\ m 
2mmmiz&^xtt. mmi 2*jku^s9-3 

[0059] H6 iCSjrf J: 9 fc. H2^SSS®^^ 
^ff^HWBISSr^rrSjETN^^^y 3>$ 5-3 0$- 

[0060] ^LT, 3t«^-y h 2*»^£BStS<Ut3t 
1!^ y d-y 5 5- 2 0^ L&v^-? fci O^E 

y-3ozmi>mm<nmmi. mimmmm^ma 
torn? 1 3 <D^s* 2 4 ii b mmz . 3tt*-A l&^l • 

[006 1 ] J: 0, SRI »Si 2* 
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yeis>xx'ii%<. ±me>i£ ( 1 ) 
£^ftHR^*S&i^Xk£*u>. 

[0062] -tOfflWOfllJSfcO^-Cli, SS 1 IWIt 
m2H*6^^^$gMS' (Ckfttf, WX*)V 

\^h<r>x\ vvx*)vy i o £«f#-f ftfii)!ii^7 u- 
a i ^mxim^mtmzx *)$mtx hmwu-^ 
6 m 6 ■ fflsr^ftgra^-mft i t < , # t' 
-a lwl • o3Kwiai<offliwififi*^^4 i t m 

[ 0 0 6 3 ] fto T . ftt'-A L&tfL ' 5 _b 

-V£m^Xj€&Wk£-&?r>7&&-tli§,<&lzltLX. 

2ftfc*aWfcStf 4 i k * . 

[00 64] IC, 2*^U^yS5-3 0JC 

■mmmmm^x ? izmwztLX^&e>x\ ®%iz+ 
ivhft e&v&ftfc 5 ±<ot v ^-p £^ig • wart h z 
bmmb%&. 

[00 6 53 ±MP)miw&2mtimmizt5^ 
xi$, uyx^jiyi oi±T)U$.-**7Mz£ 

[0066] J€£, ±i£<0Sil 1 AV® 2HM9BJBfc*JV^ 

*»Wiififc:|R4>"f . =oJJU:1«B[<^mi*u 
-■*£tt;U3lfi¥3&S§gE£*f L"C t»BWC& ft . 

[0067] Ja±fcK«LJtry 
>?m<7). max. mm&^mimmvmm 
mmizttix±.m<7)®mz£ vmwm&womytv- 
A$:ii[6]^sLTi5iB#tcBML. mmmtt^mzttfc 

't4H«flWR£R3dRS k k tt, R^Ko^Bftffiff 

•rimmztt ix &< mmthz b mt&?*> ft . 



[0068] 

- k < s Wi&% h'-Atf)* * cDftWOcoft 
[ 0 0 6 9 ] tot, «BR<W6t-A^)!S8t^ft±<0 

[ o o 7 o ] -ti^^aE^ii^^^si^^s^s* 1 

5eSB««*Si«ftS** i btfX'Z ft, 

[0071] iis«2 fcffitfcofMBfcinar. is^a i 

[0072] mim^iztmrnrnz^i . n^si 

[0073] mimA \ztm<mmz£ti\$ % m^si 

3>S7-k$^Tv^ftco'c\ 3tflii6i»¥-K*fawrti: 
[0074] if^Ji 5 wBtto»BHfc intr , mim i 

/WSBtfti. -*«M§ii^^^»k§fLT^ftcO 
ftdk^v^kk^rO, ffll6l*4$^^f^tMl*l^E 

^m-rftck*^v^ 

[ 0 0 7 5 ] £ of. mL<o%v-j><mffl&mkn 
mnm&u%&fcwiz£ otui c k £0jittft i k 
tfviinx: ±Miftt-j>zm®mmizm^tii%r& 
tzm&ttstz* mmnitLtftk t&zb m±x 
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[0076] i!*«6(cEttfl>#JlfcJ:*itf» m&m 1 

[0077] iot, mL<7)%t'-j><7)mmMm±.<?) 

fce**ft£fc J: iHWiiWfe tilt £M±X 
[0078] M«a7(dBK^)W»)ttJffltJ:*ur. IS 

fc^A'^rawwtLrsiwriBfc'rioT. assort* 

[HfflOfSm^aj] 

[01 ] »UWfiJB»^>^^38«^fllJ3t«r5rr0-C 
**. 

[02 ] ®m±v%mM*7*iw:'bi. 

[03 ] 0 , ( a ) tt 

flMT'J) 0 , ( b ) (2 ( a ) tCfcft* « - « ' 
WmX'foh. 

[04] uyX*;^t*tt4i|m*u-ifco@^i^ 
-TBTffi0-C'$)§„ 

[05 ] i£mmwmm=f*>m&*mmmx'h 
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Optical Scanning Apparatus 
(57) [Summary] 

[Problem] It is the object of the present invention to 
provide an optical scanning apparatus in a printer or the 
like having a frame made of plastic resin in which the 
positional relation between mutual optical axes in a 
plurality of semiconductor lasers does not deviate even if 
a housing is deformed by heat or the like. 

[Solving Means] A lens holder 10 for containing 
semiconductor lasers 6 and 6' therein is constituted by a 
metal such as aluminum with the aid of integral molding. 
At this time, the lens holder 10 is formed so that the 
optical axes of light beams L and L ' emitted from the 
respective semiconductor lasers 6 and 6 1 may have a tilt 
angle 0 with respect to an incident point on a deflector 12. 
The relative relation between the optical axes of the light 
beams L and L f is not deviated by heat or a change with 
time or the like and therefore, it never happens that an 
image recorded deviates. 
[Claims] 

[Claim 1] An optical scanning apparatus provided with a 
plurality of light sources emitting light beams, 
respectively, an integrated holder member for holding the 
plurality of light sources, and deflecting scanning means 
for deflecting and scanning the light beams, characterized 
in that 

the plurality of light sources are disposed so that 
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the light beams may be emitted toward substantially the 
same location on the deflecting scanning means and the 
optical axes of the respective light beams after deflection 
scanning may mutually differ. 

[Claim 2] An optical scanning apparatus according to Claim 
1, characterized in that the holder member holds the light 
source unit and also, is fixed to a housing constituting 
the optical scanning apparatus. 

[Claim 3] An optical scanning apparatus according to Claim 
1 or 2, characterized in that the deflecting scanning means 
is a light deflecting element periodically sine-wave- 
swinging about a rotary. axis perpendicular to the optical 
axes of the light beams and a scanning direction in 
deflection and scanning. 

[Claim 4] An optical apparatus according to Claim 1 or 2, 
characterized in that the deflecting scanning means is a 
polygon mirror having a rotary plane parallel to a scanning 
direction in deflection and scanning. 

[Claim 5] An optical apparatus according to any one of 
Claims 1 to 4, characterized in that the holder member is 
an integrally molded holder member. 

[Claim 6] An optical scanning apparatus according to any 
one of Claims 1 to 4, characterized in that the holder 
member is a holder member integrally molded from a metal. 

[Claim 7] An optical scanning apparatus according to any 
one of Claims 1 to 6, characterized in that the light 
sources are provided with light emitting elements emitting 
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the light beams, and moving means for making the positions 
of the light emitting elements movable relative to the 
holder member. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Belongs] 

This invention relates to an optical scanning 
apparatus in an output apparatus such as a printer for 
printing and outputting relevant information on the basis 
of information sent from outside, for deflecting and 
scanning a light beam such as a laser beam on the basis of 
the information and applying the light beam to a recording 
medium such as a photosensitive member to thereby record 
the information. 
[0002] 

[Prior Art] Heretofore, in a printer such as a laser 
printer for printing and outputting relevant information on 
the basis of information such as image information sent 
from a computer or the like, a light beam from a 
semiconductor laser was applied to a photosensitive member 
while being modulated and deflected and scanned on the 
basis of the information from outside, and an image or the 
like corresponding to the information was recorded on the 
photosensitive member, and a toner charged in advance to a 
polarity to that of the photosensitive member and 
corresponding to the print color of a print output was 
brought into contact with the photosensitive member to 
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thereby make the toner adhere to that portion of the 
photosensitive member on which the image information was 
recorded, and this was transferred to predetermined paper 
to thereby obtain a print output corresponding to the 
information. At this time, to deflect the light beam from 
the semiconductor laser, use was made of a sine-wave 
swinging element such as a galvano mirror or a rotary 
deflecting element such as a polygon mirror. 
[0003] Here, to make the print outputting operation higher 
in speed, it is requisite to make the scanning to the 
photosensitive member higher in speed, and for this purpose, 
it is necessary to make the sine-wave swinging speed of the 
sine-wave swinging element and the rotational speed of the 
rotary deflecting element higher. There was, however, a 
problem that the higher speeds were limited by the problem 
in the mechanism of the sine-wave swinging element or the 
rotary deflecting element (more specifically, the strength 
of a member supporting the swinging movement of the sine- 
wave swinging element or the upper limit value or the like 
of the number of revolutions of a motor for rotating the 
rotary deflecting element) . 

[0004] So, in order to solve this problem, it has been 
practiced to use a plurality of light sources. More 
specifically, for example, it has been practiced that by 
the use of two semiconductor lasers of the same oscillation 
wavelength, the locations on the photosensitive member to 
which the light beams from the respective semiconductor 



- 5 - 



lasers are applied are deflected and scanned so as to be 
deviated by a predetermined distance in a direction 
perpendicular to the scanning direction to thereby scan two 
scanning lines on the photosensitive member at a time, to 
thereby double the scanning speed without making the sine- 
wave swinging speed of the sine-wave swinging element or 
the rotational speed of the rotary deflecting element 
higher . 
[0005] 

[Problem to Be Solved by the Invention] 

However, in a case where the scanning speed was to be 
made higher by the use of the above-mentioned two 
semiconductor lasers, these two semiconductor lasers were 
discretely fixed to the frame (body) of an optical scanning 
apparatus in the printer. 

[0006] By the way, in recent years, from the demand for 
the lower price and lighter weight of the printer, it has 
been generally practiced to form the above-described 
housing of plastic resin such as polycarbonate containing 
glass fiber of 50%. 

[0007] Here, usually a printer or the like includes many 
constituent members such as a fixing device, etc. which 
assume a high temperature during the operation thereof. 
Accordingly, the above-mentioned housing made of plastic 
resin is sometimes deformed by these high temperature 
members. At this time, heretofore, there has been the 
problem that because as mentioned above, the respective 
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semiconductor lasers were discretely fixed to the housing, 
the positional deviation of the semiconductor lasers from 
the positions of the semiconductor lasers after the 
positional adjustment thereof during the manufacture 
thereof was caused by the deformation of the housing. This 
means that the positional relation between the optical axes 
of the respective light beams deviates, and thus, in the 
above-described operation of scanning two scanning lines at 
a time, the respective scanning positions come to deviate 
with the lapse of time and therefore, as a result, it is 
actualized as the deviation of an image on the outputted 
print output. This deviation of the image leads to a 
result that for example, the image which should originally 
be a straight line becomes zigzag. 

[0008] So, the present invention has been made in view of 
the above-noted problem, and the problem thereof is to 
provide an optical scanning apparatus in a printer or the 
like having a housing made of plastic resin, in which even 
if the housing is deformed by heat or the like, the 
positional relation between the mutual optical axes in a 
plurality of semiconductor lasers does not deviate. 

[0009] 

[Means for Solving the Problems] In order to solve the 
above-noted problem, the invention according to Claim 1 is 
provided with light sources such as a plurality of 
semiconductor lasers emitting light beams such as laser 
beams, respectively, a holder member such as an integrated 
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lens holder for holding the plurality of light sources, and 
deflecting scanning means for deflecting and scanning the 
light beams, wherein the plurality of light sources are 
disposed so that the light beams may be emitted toward 
substantially the same positions on the deflecting scanning 
means and the optical axes of the respective light beams 
after deflection and scanning may mutually differ. 
[0010] According to the action of the invention according 
to Claim 1, the plurality of light sources are held by the 
integrated holder member, and emit light beams, 
respectively. The deflecting scanning means deflect and 
scan the light beams, respectively. 

[0011] At this time, the plurality of light sources are 
disposed so that the light beams may be emitted toward 
substantially the same position on the deflecting scanning 
means and the optical axes of the respective light beams 
after deflection and scanning may mutually differ. 

[0012] Consequently, even if the housing holding the 
holder member is deformed by a change with the lapse of 
time or the like, it never happens that the positional 
relation among the plurality of light sources deviates and 
that the positional relation among the respective optical 
axes of the plurality of light beams changes and therefore, 
the optical axes of light beams emitted from the deflecting 
scanning means after deflected and scanned are neither 
changed in the positional relation among them. 
[0013] Also, since the plurality of light sources are 
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disposed so that the optical axes of the light beams 
emitted from the deflecting scanning means after deflected 
and scanned may differ from one another, the same number of 
scanning lines as the number of the light sources can be 
scanned at a time on an object to be irradiated, and the 
scanning speed can be made higher. 

[0014] In order to solve the above-noted problem, the 
invention according to Claim 2 is an optical scanning 
apparatus according to Claim 1, wherein the holder member 
is designed to hold the light source unit and to be fixed 
to a housing constituting the optical scanning apparatus. 

[0015] According to the action of the invention according 
to Claim 2, in addition to the action of the invention 
according to Claim 1, the holder member holds the light 
source unit and also, is fixed to the housing constituting 
the optical scanning apparatus. 

[0016] At this time, the holder member is an integrated 
holder member and therefore, even if the housing is 
deformed by a change or the like with the lapse of time, it 
never happens that the positional relation among the 
plurality of light sources deviates, and that the 
positional relation among the respective optical axes of 
the plurality of light beams changes. 

[0017] In order to solve the above-noted problem, the 
invention according to Claim 3 is an optical scanning 
apparatus according to Claim 1 or 2, wherein the deflecting 
scanning means is designed to be a light deflecting element 
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such as a sine-wave swinging element periodically pivotally 
moved about a rotary axis perpendicular to the optical axes 
of the light beams and to a scanning direction in 
deflection and scanning. 

[0018] According to the action of the invention according 
to Claim 3, in addition to the action of the invention 
according to Claim 1 or 2, the deflecting scanning means is 
a light deflecting element periodically pivotally moved 
about a rotary axis perpendicular to the optical axes of 
the light beams and to a scanning direction in deflection 
and scanning . 

[0019] Consequently, the deflecting scanning means can be 
made compact, and the entire optical scanning apparatus can 
be made compact. In order to solve the above-noted problem, 
the invention according to Claim 4 is an optical scanning 
apparatus according to Claim 1 or 2, wherein the deflecting 
scanning means is designed to be a polygon mirror having a 
rotary surface parallel to a scanning direction in 
deflection and scanning. 

[0020] According to the action of the invention according 
to Claim 4, in addition to the action of the invention 
according to Claim 1 or 2, the deflecting scanning means is 
a polygon mirror having a rotary surface parallel to the 
scanning direction in deflection and scanning. 

[0021] Consequently, the deflecting scanning means can be 
simplified and be made lower in cost. In order to solve 
the above-noted problem, the invention according to Claim 5 
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is an optical scanning apparatus according to any one of 
Claims 1 to 4, wherein the holder member is designed to be 
an integrally molded holder member. 

[0022] According to the action of the invention according 
to Claim 5, in addition to the action of the invention 
according to any one of Claims 1 to 4, the holder member is 
an integrally molded holder member and therefore, even if a 
housing holding the holder member is deformed by a change 
or the like with the lapse of time, it never happens that 
the positional relation among the plurality of light 
sources deviates and thus, it never happens that the 
positional relation among the respective optical axes of 
the plurality of light beams is changed, nor it happens 
that the positional relation among the optical axes of the 
light beams emitted from the deflecting scanning means. 
[0023] In order to solve the above-noted problem, the 
invention according to Claim 6 is an optical scanning 
apparatus according to any one of Claims 1 to 4, the holder 
member is designed to be a holder member integrally molded 
of a metal. 

[0024] According to the action of the invention according 
to Claim 6, in addition to the action of the invention 
according to any one of Claims 1 to 4, the holder member is 
a holder member integrally molded of a metal and therefore, 
it never happens that even if the housing holding the 
holder member is deformed by heat or a change or the like 
with the lapse of time, it never happens that the 



positional relation among the plurality of light sources 
deviates, and thus it never happens that the positional 
relation among the respective optical axes of the plurality 
of light beams is changed, nor it happens that the 
positional relation among the optical axes of the light 
beams emitted from the deflecting scanning means after 
deflected and scanned is changed. 

[0025] In order to solve the above-noted problem, the 
invention according to Claim 7 is an optical scanning 
apparatus according to any one of Claims 1 to 6, wherein 
the light sources each are provided with a light emitting 
element such as a semiconductor laser emitting the light 
beam, and moving means such as a screw portion for making 
the position of the light-emitting element movable relative 
to the holder member. 

[0026] According to the action of the invention according 
to Claim 7, in addition to the action of the invention 
according to any one of Claims 1 to 6, the moving means 
makes the position of the light-emitting element included 
in each light source movable relative to the holder member. 
[0027] Conseguently, the positional relation among the 
optical axes of the plurality of light beams can be easily 
adjusted. 
[0028] 

[Embodiments of the Invention] Some preferred embodiments 
of the present invention will now be described on the basis 
of the drawings. 
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<I> First Embodiment 

At first, a first embodiment corresponding to the 
invention according to Claims 1 to 3 and 5 to 7 will be 
described by the use of Figs. 1 to 5 . 

[0029] Reference is first had to Fig. 1 to describe the 
construction of the optical scanning apparatus of a printer 
as a first embodiment to which the inventions according to 
Claims 1 to 3 and 5 to 7 are applied. Fig. 1 shows an 
embodiment in which the inventions according to Claims 1 to 
3 and 5 to 7 are applied to an image recording system in a 
printer for recording a print output corresponding to 
information such as image information outputted from a 
computer or the like on a photosensitive member on the 
basis of this information. 

[0030] As shown in Fig. 1, an optical scanning apparatus S 
is constituted by a frame 1 as a housing provided with a 
window 4, a light source unit 2, imaging lenses 3 and 3 f , a 
deflector 12 as deflecting scanning means, a reflecting 
mirror 15 and a photodiode detector 16. 

[0031] Also, the light source unit 2 is constituted by 
semiconductor lasers 6 and 6' as light-emitting elements 

(light sources), heat sinks 7 and 7', substrates 8 and 8 T , 
collimator lenses 9 and 9', a lens holder 10 as a holder 
member, and lens barrels 11 and 11 f . Here, the 
semiconductor lasers 6 and 6' emit light beams L and L 1 of 
the same oscillation wavelength, respectively. 

[0032] Further, the deflector 12 is constituted by a light 
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deflecting element 13 and a driving portion 14, Detailed 
construction and the operation of each portion will now be 
described. 

[0033] The semiconductor lasers 6 and 6 f included in the 
light source unit 2 fixed to the frame 1 emit the light 
beams L and L 1 intensity-modulated on the basis of 
information outputted from a computer or the like. At this 
time, the semiconductor lasers 6 and 6 1 , together with the 
heat sinks 7 and 7' for heat radiation, are fixed to the 
lens holder 10, which in turn is fixed to the frame 1 by 
means of mounting screws 17. 

[0034] Also, the light beams L and L 1 emitted from the 
semiconductor lasers 6 and 6 f are made into parallel light 
beams by collimator lenses fixed to the lens holder 10 
through the lens barrels 11 and 11», and thereafter are 
emitted toward the deflector 12 which will be described 
later. Further, the lens holder 10 is formed so that the 
optical axes of the light beams L and L' may be incident on 
the light deflecting element 13 while forming a tilt angle 
0 with the light deflecting element 13 which is an 
irradiated point on the deflector 12 as the center. Also, 
at the same time, the lens holder 10 is formed so that the 
light beams L and L ! deflected and scanned by the deflector 
12 may be applied to a cylindrical photosensitive member 5 
at a predetermined pitch P corresponding to dot density in 
an object to be copied in a direction perpendicular to a 
scanning direction. This predetermined pitch is about 85 
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(am when recording is effected at dot density 300 dpi (dot 
per inch) , and is about 43 |am when recording is effected at 
dot density 600 dpi. 

[0035] The light beams L and L 1 emitted from the light 
source unit 2 form the tilt angle 6 and are incident on the 
light deflecting element 13, and are reflected by this 
light deflecting element 13, whereby they are directed 
toward the photosensitive member 5. At this time, the 
light deflecting element 13 is sine-wave-swinging in a 
direction indicated by two arrows in Fig. 1 at an angular 
velocity corresponding to the scanning speed on the 
photosensitive member 5 by the operation of the driving 
portion 14. As a result, the light beams L and L ' 
reflected by the light deflecting element 13 are deflected 
and scanned in a scanning direction indicated in Fig. 1 
while mutually maintaining the tilt angle 9. The 
operations of the light deflecting element 13 and the 
driving portion 14 in the deflector 12 will be described 
later . 

[0036] The light beams L and L ? deflected and scanned by 
the deflector 12 are converged by the imaging lenses 3 and 
3 1 , are applied to the photosensitive member 5 through the 
window 4 provided in the frame 1, whereby a print output 
based on the information from the computer is recorded on 
the photosensitive member 5. At this time, the deflection 
angle in the deflector 12 is set so that at each cycle of 
scanning, the light beams L and L 1 may be incident on the 
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photodiode detector 16 through the intermediary of the 
reflecting mirror 15 before the scanning to the scanning 
range on the photosensitive member 5 is started. This is 
for detecting the time elapsed from the timing at which the 
light beams L and L' have been incident on the photodiode 
detector 16 at each cycle of scanning, to thereby convert 
this elapsed time into a distance on the basis of the 
scanning speed in the deflector 12, thereby calculating the 
position of a light spot on the photosensitive member 5. 
[0037] Thereafter, a toner charged in advance to a 
polarity opposite to that of the photosensitive member 5 
and corresponding to the print color of the print output is 
brought into contact with the photosensitive member 5, 
whereby the toner is made to adhere to that portion of the 
photosensitive member 5 on which the information has been 
recorded by the light beams L and L ' , and this is 
transferred to predetermined paper, whereby there is 
obtained a print output corresponding to the above- 
mentioned information. 

[0038] Here, scanning on the photosensitive member 5 will 
be described by the use of Fig. 2. In Fig. 2, straight 
lines indicated by reference characters A lr A 2 , A 3 , 
correspond to the scanning locus of the light beam L, and 
straight lines indicated by reference characters B lr B 2 , 
B 3 , . . . correspond to the scanning locus of the light beam 
L ' . 

[0039] As shown in Fig. 2, the light beams L and L ' 
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records information such as an image on the photosensitive 
member 5 while scanning two scanning lines (e.g. A ± and B lf 
A 2 and B 2 , A 3 and B 3 , . at a time on the photosensitive 
member 5 by the deflection and scanning of the deflector 12 
while always keeping a distance D corresponding to the tilt 
angle 0 . At this time, the photosensitive member 5 is 
being rotated at a predetermined speed in a direction in 
which the direction perpendicular to the plane of the 
drawing sheet of Fig. 1 is a tangential direction and 
therefore, the light beams L and L 1 scan the two scanning 
lines at a time and at the same time, scans on the 
photosensitive member 5 from above to below as viewed in 
Fig. 2. Also, as regards the scanning range of the light 
beams L and L' (the length of a scanning line in Fig. 2), 
the deflection angle in the deflector 12 is set such that 
the photosensitive range (the range within which an image 
is recorded) on the photosensitive member 5 is a range 
indicated by reference character R in Fig. 2. 
[0040] Further, the interval D between the light beams L 
and L ? during scanning corresponds to the tilt angle G as 
described above, and more specifically, when the combined 
focal length of the imaging lenses 3 and 3 f is defined as f, 
D = f x 9 (rad) , 

and usually f = 150 mm and 0 = 0.2 rad (= about 11°) and 
therefore, in this case, the interval D is 30 mm. 
[0041] Also, regarding the modulation of the light beams L 
and L ' based on the information from the computer or the 
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like, one of the light beams is modulated by a 
semiconductor laser driving apparatus, not shown, so as to 
be modulated correspondingly to every other scanning line 
of the scanning lines in the information from the computer 
or the like. Further, as regards the detection of the 
position of the light spot by the light beams L and L' on 
the photosensitive member 5 which is necessary in case of 
modulation, the elapsed time from the timing at which the 
light beams L and L ' have been incident on the photodiode 
detector 16 is detected on the basis of the output signal 
of the photodiode detector 16 at each cycle of scanning, 
and this elapsed time is converted into a distance by the 
scanning speed in the deflector 12, whereby the 
aforementioned position is calculated by a controlling 
portion, not shown. 

[0042] Reference is now had to Fig. 3 to describe the lens 
holder 10 for holding the semiconductor lasers 6 and 6' 
which is a feature of the present invention. Fig. 3(a) 
shows a side view of the lens holder 10, and Fig. 3(b) 
shows a cross-sectional view taken along a line a-a' in 
Fig. 3 (a) . 

[0043] As shown in Fig. 3, the lens holder 10 is 
integrally molded of aluminum, and is molded so that the 
angle formed by and between abutting surfaces 10' and 10" 
against and to which the semiconductor lasers 6 and 6' abut 
and are fixed together with the heat sinks 7 and 7» may be 
the aforementioned tilt angle 9. Also, the lens holder 10 
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is formed with threaded holes 17 and 17 1 for fixing it to 
the frame 1. 

[0044] This lens holder 10 is aluminum, whereby the lens 
holder 10 is hardly deformed even if heat or the like is 
applied thereto from outside and therefore, it never 
happens that the once adjusted relation between the optical 
axes of the semiconductor lasers 6 and 6' deviates, 
[0045] Reference is now had to Fig. 4 to describe in 
detail a method of fixing the semiconductor lasers 6 and 6 1 
to the lens holder 10. As shown in Fig. 4, the 
semiconductor lasers 6 and 6 1 are fixed to the heat sinks 7 
and 7', respectively, and the heat sinks 7 and 7 1 are fixed 
to the abutting surfaces 10' and 10" of the lens holder 10 
by fixing screws 18 and 18 ■ as moving means through the 
heat sinks 7 and 7' and the substrates 8 and 8'. At this 
time, the fixing screws 18 and 18 1 fix the heat sinks 7 and 
7 1 to the lens holder 10 through clearance apertures 19 and 
19 1 formed larger than the screw diameters thereof. 
Thereby, the semiconductor lasers 6 and 6' can be moved in 
a plane parallel to the respective abutting surfaces 10 f 
and 10" to thereby effect position adjustment, whereafter 
the heat sinks 7 and 7 1 can be fixed to the lens holder 10. 
This position adjustment is effected during the manufacture 
of the optical scanning apparatus S including the light 
source unit 2, and is effected to set the tilt angle 9 and 
the pitch P (see Fig. 2) on the photosensitive member 5. 
In case of this position adjustment, by the clearance 
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apertures 19 and 19', movement adjustment is possible 
within a range determined by the size of the light-emitting 
portions of the semiconductor lasers 6 and 6' and the 
diameter of the apertures into which the semiconductor 
lasers 6 and 6' are inserted. Also, regarding the 
adjustment of the converged positions of the light beams L 
and L', during the assembly of the light source unit 2, 
adjustment is made by causing the lens barrels 11 and 11' 
to which the collimator lenses 9 and 9* are fixed to slide 
in the apertures in which the semiconductor lasers 6 and 6' 
are inserted in the directions of the optical axes of the 
light beams L and L', whereafter the lens holder 10 and the 
lens barrels 11 and 11' are fixed by means of an instant 
adhesive agent or the like, whereby the fluctuation of the 
converged position after adjusted can be prevented. 
[0046] Reference is now had to Fig. 5 to describe the 
light deflecting element 13 and the driving portion 14 
constituting the deflector 12. As shown in Fig. 5, a frame 
material 20 constituting the light deflecting element 13 
has supported thereon a movable portion 23 through upper 
and lower integrally molded spring portions 21 and 22. The 
frame material 20, the spring portions 21 and 22 and the 
movable portion 23 are constituted by a single insulating 
substrate, and the shapes of these are formed by the 
utilization of the techniques of photolithography and 
etching. Here, as the insulating substrate, use can be 
made, for example, of a rock crystal substrate having a 



thickness of the order of 5 * 1CT 5 m. The frame material 20 
is not always necessary. 

[0047] Also, the movable portion 23 is formed with a 
reflecting mirror 24 for reflecting the light beams L and 
L 1 , and an electrically conductive coil pattern 25 by the 
utilization of the techniques of photolithography and 
etching. The surface accuracy of this reflecting mirror 24 
is of the order of 1/4 of the wavelength of the light beams 
L and L 1 in order to stabilize the light spot shapes of the 
light beams L and L 1 . Also, the upper and lower spring 
portions 21 and 22 are provided with lead wires 26 and 27, 
respectively, for conduction to the coil pattern 25, and 
the lead wire 21 on the upper side is provided with a 
jumper wire connected beyond the coil pattern 25. A method 
of forming the frame material 21, the spring portions 21 
and 22, the movable portion 23, the reflecting mirror 24 
and the coil pattern 25 mentioned above is known in Patent 
Publication No. Sho 60-57052, etc. and therefore need not 
be described in detail. 

[0048] Also, as the driving portion 14, use is made, for 
example, of a permanent magnet or the like, and this 
driving portion is formed so as to apply a predetermined 
constant bias magnetic field to the movable portion 23. 
Description will now be made of the operations of the light 
deflecting element 13 and the driving portion 14. 
[0049] In the deflector 12, the coil pattern 25 of the 
light deflecting element 13 having the construction shown 
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in Fig. 5 is disposed in the bias magnetic field applied by 
the driving portion 14, and an electric current is let to 
flow to the coil pattern 25 through the lead wires 26 and 
27 and the jumper wire 28, whereby the movable portion 23 
reciprocally swings in a sine-like fashion in a direction 
indicated by arrow in Fig. 5 with the upper and lower 
spring portions 21 and 22 as the axes. By the movable 
portion 23 effecting this swinging movement, the light 
beams L and L * reflected by the reflecting mirror 24 
undergo the defecting action and are swept in a plane 
containing their optical axes. 

[0050] In the case of the optical scanning apparatus S 
shown in Fig. 1, the angular range within which the movable 
portion 23 reciprocally swings is set such that the 
scanning range of the light beams L and L ? after deflected 
becomes about 110 degrees. 

[0051] Also, with the use of the above-described sine-wave 
swinging light deflecting element 13 as the deflector 12, a 
so-called F arc sine 9 lens is used as the imaging lens 3. 
The epitome of this F arc sine 9 lens will be described 
below. 

[0052] In an ordinary imaging lens assuming that the angle 
of incidence of a light beam onto the lens is P, about the 
position r on an image plane at which the light beam is 
imaged, there is the following relation: 
r = f x tan p ... (1) 

At this time, f is the focal length of the imaging lens. 
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[0053] The light beam, however, reflected by the sine-wave 
swinging light deflecting element 13 has its angle of 
incidence onto the imaging lens varied with time in the 
fashion of a trigometric function. Accordingly, if the 
above-mentioned ordinary imaging lens is used and also, a 
semiconductor laser is turned on at a constant time 
interval to thereby emit a light beam intermittently and 
the beam spot rows thereof are imaged on the photosensitive 
member 5, the beam spot rows do not become equal in 
interval . 

[0054] So, in a case where as in the present embodiment, a 
light beam is deflected and scanned by the use of the sine- 
wave swinging light deflecting element 13, in order to 
avoid such an inconvenience as described above, use is made 
of an imaging lens 3 having the characteristic that 
r = f x arc sin P 

(this imaging lens is referred to as the F arc sine 9 lens) . 

[0055] As described above, according to the optical 
scanning apparatus S according to the first embodiment, the 
lens holder 10 is formed by the integral molding of 
aluminum and therefore, even if the frame 1 made of plastic 
resin holding the lens holder 10 is deformed by heat or a 
change with time or the like, it never happens that the 
positional relation between the semiconductor lasers 6 and 
6' deviates, and it never happens that the positional 
relation between the optical axes of the light beams L and 
L f is changed. Consequently, nor it happens that the 
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positional relation between the optical axes of the light 
beams L and L' emitted from the deflector 12 after 
deflected and scanned is changed. 

[0056] Accordingly, the irradiated positions of the light 
beams L and L f on the photosensitive member 5 can be 
prevented from being fluctuated by a change with time or 
the like. Also, the lens holder 10 is formed so that the 
optical axes of the light beams L and L 1 emitted from the 
deflector 12 after deflected and scanned may differ from 
each other and therefore, on the photosensitive member 5, 
two scanning lines can be scanned at a time, and as 
compared with a case where each scanning line is scanned by 
the use of a semiconductor laser, the scanning speed can be 
doubled without the swinging speed of the light deflecting 
element 13 being heightened. 

[0057] Further, the deflector 12 is constituted by a sine- 
wave swinging compact light deflecting element 13 and 
therefore, the entire optical scanning apparatus S can be 
made compact. Furthermore, the semiconductor lasers 6 and 
6' are disposed so as to be adjustable in movement relative 
to the lens holder 10 and therefore, it becomes possible to 
easily change and adjust the tilt angle 0 and the pitch P 
on the photosensitive member 5. 
<II> Second Embodiment 

Reference is now had to Fig. 6 to describe a second 
embodiment corresponding to the inventions according to 
Claims 1 and 2 and 4 to 7 . 
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[0058] While in the above-described first embodiment, the 
deflector 12 is constituted by the use of a sine-wave 
swinging light deflecting element, in the second embodiment, 
the deflector 12 is constituted by a polygon mirror 30. In 
the following description, members similar to those in the 
first embodiment are given similar reference numerals and 
the constructions and operations of the detailed portions 
thereof need not be described. 

[0059] As shown in Fig. 6, in an optical scanning 
apparatus S' according to the second embodiment, a regular 
hexagonal polygon mirror 30 having parallel rotary surfaces 
in a scanning direction is provided as the deflector 12. 
[0060] Light beams L and L* emitted from the light source 
unit 2 are applied to the polygon mirror 30, which in turn 
is rotated at a constant speed corresponding to the 
scanning speed by a motor, not shown, whereby the beams are 
deflected and scanned while maintaining the tilt angle G, 
and are applied to the photosensitive member 5 through the 
imaging lenses 3 and 3'. At this time, the accuracy of the 
reflecting surfaces of the polygon mirror 30, like that of 
the reflecting mirror 24 of the light deflecting element 13 
in the first embodiment, is of the order of 1/4 of the 
wavelength of the light beams L and L'. 
[0061] Thus, as in the first embodiment, an image is 
recorded on the photosensitive member 5 while two scanning 
lines (see Fig. 2) are scanned at a time. In the case of 
the second embodiment, the imaging lens 3 is not an F arc 
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sine 0 lens as in the first embodiment, but is an ordinary 
imaging lens having the characteristic of the above- 
mentioned expression (1) . 

[0062] In the other points, the construction of the second 
embodiment is similar to that of the first embodiment and 
therefore, the details thereof need not be described* As 
described above, according to the optical scanning 
apparatus S 1 according to the second embodiment, the lens 
holder 10 is formed of aluminum by integral molding and 
therefore, even if the frame 1 made of resin holding the 
lens holder 10 is deformed by heat or a change with time or 
the like, it never happens that the positional relation 
between the semiconductor lasers 6 and 6 f deviates, and it 
never happens that the positional relation between the 
optical axes of the light beams L and L 1 is changed. 
Consequently, nor it happens that the positional relation 
between the optical axes of the light beams L and L 1 
emitted from the deflector 12 after deflected and scanned 
is changed. 

[0063] Accordingly, the irradiated positions of the light 
beams L and L 1 on the photosensitive member 5 can be 
prevented from being fluctuated by a change with time or 
the like. Also, the lens holder 10 is formed so that the 
optical axes of the light beams L and L f emitted from the 
deflector 12 after deflected and scanned may differ from 
each other and therefore, on the photosensitive member 5, 
two scanning lines can be scanned at a time, and as 
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compared with a case where each scanning line is scanned by 
the use of a semiconductor laser, the scanning speed can be 
doubled without the swinging speed of the light deflecting 
element 13 being heightened. 

[0064] Further, since the deflector 12 is constituted by 
the polygon mirror 30, the deflector 12 can be simplified 
and the optical scanning apparatus S' can be made lower in 
cost. Furthermore, the semiconductor lasers 6 and 6 f are 
disposed so as to be adjustable in movement relative to the 
lens holder 110 and therefore, it becomes possible to 
easily change and adjust the tilt angle 9 and the pitch P 
on the photosensitive member 5. 

[0065] While in the above-described first and second 
embodiments, the lens holder 10 is integrally molded of 
aluminum, this is not restrictive, but the lens holder 10 
may consist of zinc alloy or the like. 

[0066] Further, while in the above-described first and 
second embodiments, description has been made of a case 
where two semiconductor lasers are used, the present 
invention is not restricted thereto, but is also applicable 
to an optical scanning apparatus provided with three or 
more semiconductor lasers. 

[0067] Furthermore, the present invention can be widely 
applied to such other apparatuses for optically scanning 
and recording an image than the printer described above, as 
for example, a copying machine and a facsimile apparatus 
for deflecting and scanning a plurality of reading light 
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beams and applying them at a time to an object to be read 
such as a printed original to be read, by the above- 
described operation, and reading image information 
corresponding to the object to be read and also, deflecting 
and scanning a plurality of recording light beams on the 
basis of the read image information and applying them to a 
photosensitive member, and recording an image corresponding 
to the object to be read on the photosensitive member to 
thereby copy image information corresponding to the object 
to be read. 
[0068] 

[Effect of the Invention] As has been described above, 
according to the invention according to Claim 1, even if 
the housing holding the holder member is deformed by a 
change with time or the like, it never happens that the 
positional relation among a plurality of light sources 
deviates, and it never happens that the positional relation 
among the respective optical axes of a plurality of light 
beams is changed and therefore, nor it happens that the 
positional relation among the light beams emitted from the 
deflecting scanning means after deflected and scanned is 
changed. 

[0069] Accordingly, the irradiated positions of the 
plurality of light beams on the object to be irradiated can 
be prevented from deviating by a change with time or the 
like and therefore, when the light beams are used for image 
recording or the like, the deviation of an image due to a 
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change with time or the like can be prevented from 
occurring, and a clear-cut image can be obtained. 
[0070] Also, the plurality of light sources are disposed 
so that the optical axes of the light beams emitted from 
the deflecting scanning means after deflected and scanned 
may differ from one another and therefore, on the object to 
be read, the same number of scanning lines as the number of 
the light sources can be scanned at a time, and the 
scanning speed can be made higher. 

[0071] According to the invention according to Claim 2, in 
addition to the effect of the invention according to Claim 
1, the holder member is fixed to the housing constituting 
the optical scanning apparatus, but at this time, the 
holder member is an integrated holder member and therefore, 
even if the housing is deformed by a change with time or 
the like, it never happens that the positional relation 
among the plurality of light sources deviates, and it never 
happens that the positional relation among the respective 
optical axes of the plurality of light beams is changed. 
[0072] According to the invention according to Claim 3, in 
addition to the effect of the invention according to Claim 
1 or 2, the deflecting scanning means is a light deflecting 
element periodically sine-wave swinging about the rotary 
axis perpendicular to the optical axes of the light beams 
and to the scanning direction in deflection and scanning 
and therefore, the light deflecting means can be made 
compact and the entire optical scanning apparatus can be 
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made compact . 

[0073] According to the invention according to Claim 4, in 
addition to the effect of the invention according to Claim 
1 or 2, the deflecting scanning means is a polygon mirror 
having rotary surfaces parallel to the scanning direction 
in deflection and scanning and therefore, the light 
deflecting and scanning means can be simplified and the 
optical scanning apparatus can be made lower in cost. 
[0074] According to the invention according to Claim 5, in 
addition to the effect of the invention according to any 
one of Claims 1 to 4, the holder member is an integrally 
molded holder member and therefore, even if the housing 
holding the holder member is deformed by a change with time 
or the like, it never happens that the positional relation 
among the plurality of light sources deviates, and thus it 
never happens that the positional relation among the 
respective optical axes of the plurality of light beams is 
changed, nor it happens that the positional relation among 
the optical axes of the light beams emitted from the 
deflecting scanning means after deflected and scanned is 
changed. 

[0075] Consequently, the irradiated positions of the 
plurality of light beams on the object to be irradiated can 
be prevented from deviating by a change with time or the 
like and therefore, when the light beams are used for image 
recording or the like, the deviation of an image due to the 
change with time or the like can be prevented from 
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occurring, and a clear-cut image can be obtained. 
[0076] According to the invention according to Claim 6, in 
addition to the effect of the invention according to any 
one of Claims 1 to 4, the holder member is a holder member 
integrally molded of a metal and therefore, even if the 
housing holding the holder member is deformed by heat or a 
change with time, it never happens that the positional 
relation among the plurality of light sources deviates and 
thus, it never happens that the positional relation among 
the respective optical axes of the plurality of light beams 
is changed, nor it happens that the positional relation 
among the optical axes of the light beams emitted from the 
deflecting scanning means after deflected and scanned is 
changed. 

[0077] Consequently, the irradiated positions of the 
plurality of light beams on the object to be irradiated can 
be prevented from deviating due to a change with time or 
the like and therefore, when the light beams are used for 
image recording or the like, the deviation of an image due 
to the change with time or the like can be prevented from 
occurring, and a clear-cut image can be obtained. 

[0078] According to the action of the invention according 
to Claim 7, in addition to the action of the invention 
according to any one of Claims 1 to 6, the moving means 
makes the positions of light-emitting elements included in 
the respective light sources movable relative to the holder 
member and therefore, the positional relation among the 
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optical axes of the plurality of light beams can be easily 
adjusted, 

[Brief Description of the Drawings] 

Fig. 1 shows the construction of the optical scanning 
apparatus according to the first embodiment. 

Fig. 2 shows the scanned state on the photosensitive 
member . 

Fig. 3 shows the construction of the lens holder, Fig. 
3(a) is a side view, and Fig. 3(b) is a cross-sectional 
view of a-a f portion in Fig. 3(a). 

Fig. 4 is a cross-sectional view showing the fixture 
of the semiconductor laser to the lens holder. 

Fig. 5 is a perspective view showing the construction 
of the sine-wave swinging light deflecting element. 

Fig. 6 shows the construction of the optical scanning 
apparatus according to the second embodiment. 
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